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parts in these reactions. To the objection that it is absurd to define the atom as an indivisible particle, and then to assert that these particles are cut into two in the formation of certain compounds, Dumas replied, "La Chimie coupait lex atonies quc la Physique ne pouvait pas couper. Voila tout." But some chemists would not recognize the distinction assumed in this sentence between physical atoms and chemical atoms, and would limit the application of the generalization, equal wlwne-s equal numbers of atoms} to gaseous elements. Even if you accept this limitation, Dumas said, you are met by difficulties. The relative densities of oxygen, nitrogen, chlorine, bromine, and gaseous iodine give atomic weights for these elements which are accepted by every one, because they are in agreement not only with the generalization but also with all the requirements of chemistry. Now phosphoretted hydrogen and ammonia art*, very similar chemically: ammonia is formed by the union of a volume of nitrogen with three volumes of hydrogen; therefore phosphoretted hydrogen is to be regarded as formed by the union of a volume of phosphorus gas with three volumes of hydrogen. In other words, the replacement of the nitrogen in ammonia by an equal volume of phosphorus-gas will produce pliosphoretted hydrogen; from this, and from determinations of the weight, of phosphorus which replaces the nitrogen combined with three parts by weight of hydrogen in ammonia, it follows that the densities of hydrogen and phosphorus gas are in the ratio 1:31*4, but experiment shows the ratio of these densities to be 1:628. Similar data ami reasoning lead to the conclusion that the ratio of the densities of hydrogen and arsenic-gas is 1:75%'$, but experiment gives the ratio 1:150'6. The conclusion drawn by Dumas was that some of the most beautiful analogies in chemistry must be abandoned, or that equal volumes of gaseous phosphorus, arsenic, and nitrogen do not contain equal numbers of atoms.1
The gaseous particles of phosphorus and of arsenic, Dumas said, seem to contain twice as many chemical atoms as the par-
1 .Dumas referred his vapour densities to that of oxygon taken as 100; reduced them to the standard of hydrogen as unity.